Food fermentation is an ancient technology, disseminated worldwide, which harness microorganisms and their enzymes to improve and diversify the human diet. Fermented foods (vegetables, animal products, beverages) represent 10 to 40% of the global diet, and represent a cultural and gastronomic heritage of high value. The exploration of the microbial communities of these fermented foods has seen renewed interest with the development of metagenomic approaches. Fermentation-either indigenous or after addition of starter cultures-brings many benefits, including (1) enhanced food stability and storage, decreased food losses; (2) enhanced food safety by inhibition of pathogens; (3) improved sensory properties; and (4) improved nutritional value. In many fermented products, the functions underlying all these aspects have to be considered. A better knowledge of microbes and fermentation at the molecular level is required to support and develop the production of sustainable fermented foods with high nutritional characteristics. Investigating the role of starter cultures, as well as that of the indigenous microbiota participating in fermentation, reveals that they are able to guarantee the safety of the products by competing with undesired microorganisms or by producing organic acids-and sometimes other molecules such as H 2 O 2 or bacteriocins-that have an antagonistic effect towards undesired microorganisms. This safety aspect of the starter cultures led to their use being proposed also in non-fermented products to ensure better microbial safety, or to extend the shelf life of biopreserved food. Such starter cultures become "protective cultures", and their function is then to contribute to food safety only, without interfering with the sensory aspects of the final product, whether fermented or not.
